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DETAILED ACTION 



Claim Rejections • 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. Claims 1-7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Om et al. (U.S Pat. 5,200,354) in view of Chen (U.S 20040129965). 

Regarding claims 1-2, Om (figure 1) discloses a deep trench capacitor 
memory cell 41, comprising: 

a second conductivity type semiconductor substrate 40 with a main 
surface (column 6, lines 43-45); 

a second conductivity type ion implantation well 15 (column 13, lines 65- 
68 and column 14, lines 1-4) with a well junction depth located on the main 
surface; 

a gate dielectric layer 10 located on the ion implantation well 15 (column 
7, line 20); 

a gate 8 located on the gate dielectric layer 10 (see figure 1); 
a heavily doped S/D region 1 1 of the first conductivity type disposed at 
one side of the gate 8 in the ion implantation well 1 5 (see figure 1 ); 
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a lightly doped drain (LDD) region 19 of the first conductivity type disposed 
at the other side of the gate 8 in the ion implantation well 15 (see figure 1); and 

a deep trench capacitor 41 vertically extending into the main surface 
through the well 15 junction depth of the ion implantation well to a pre-selected 
depth, wherein the deep trench capacitor 41, which is fabricated adjacent to the 
LDD region 19, comprises an ion out diffusion well 14 of the second conductivity 
type that is formed at a lower portion of the deep trench capacitor and is merged 
with the ion implantation well 15, and a conductive electrode pillar (column 7, 
lines 7-8) electrically isolated from the LDD region 19, the ion implantation well 
15, and the ion out diffusion well 14 by a capacitor dielectric layer 12 and a 
trench top insulation layer 9 (see figure 1 ). 

Om discloses the semiconductor substrate 40 is a second conductivity 
type, but does not disclose the semiconductor substrate 40 is a first conductivity 
type. 

However, Chen (figure 10) discloses a substrate 100 includes P-substrate 
or N-substrate that may be used with appropriately charging conductivities (see 
paragraph [0028]). Accordingly, it would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to form the substrate with 
either P or N conductivity because as taught by Chen, such P or N conductivity 
type of substrate would provide the same result of supporting the electronic 
components. 
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Regarding claim 3, Om discloses wherein the ion out diffusion well 14 has 
a top end located a depth W d of over 4000 angstroms below the main surface of 
the substrate (see figures 1-2, column 9, line 55). 

Regarding claim 4, Om discloses the deep trench capacitor 41 vertically 
extends into the main surface through the well junction depth of the ion 
implantation well to a depth that is deeper than 3 micrometers (figure 2, column 
8, line 8). 

Regarding claim 5, Om discloses the capacitor dielectric layer 12 is an 
oxide-nitride-oxide (ONO) dielectric layer (figure 5H, column 7, lines 1-5). 

Regarding claim 6, Om discloses wherein the trench top insulation layer 9 
is made of silicon oxide (figure 1 , column 7, lines 10-15). 

Regarding claim 7, Om (figure 1) discloses wherein the trench top 
insulation layer 9 is disposed atop the conductive electrode pillar 13 but does not 
disclose an insulation layer thickness of about 100-400 angstroms. It would have 
been obvious to form an insulation layer thickness of about 100-400 angstroms in 
Om's structure, since it has been held when the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation. In re Aller, 220 F.2d 454, 105 USPQ 233, 235 
(CCPA 1955). Applicant can rebut a prima facie case of obviousness based on 
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ranges by showing unexpected results or the criticality of the claimed range. "The 
law is replete with cases in which the difference between the claimed invention 
and the prior art is some range or other variable within the claim. In such a 
situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior 
art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 
See MPEP 716.02 - 716.02(g) for a discussion of criticality and unexpected 
results. There is nothing in the present application to indicate that the claimed of 
the insulation layer thickness of about 100-400 angstroms is critical. 

3. Claims 8-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Om et al. (U.S Pat. 5,200,354) in view of Chen (U.S 20040129965) and 
further in view of El-Kareh et al. (U.S Pat. 5,805,494). 

* 

Regarding claim 8, the discussions with respect to the combination of Om 
and Chen in conjunction with rejection of claim 1 is herein incorporated by 
reference. Neither Om nor Chen discloses the deep trench capacitor, which is 
1T-SRAM. 

However, El-Kareh discloses the trench capacitor structure can be used in 
DRAM or SRAM (figure 10 and column 5, lines 8-9). Accordingly, it would have 
been obvious to a person of ordinary skill in the art at the time the invention was 
made to apply a deep-trench capacitor of Om into SRAM, as taught by El-Kareh, 
because such a deep-trench 1T-SRAM structure would provide the soft-error 
immunity in for static random access memory cell (column 1, lines 9-13). The 
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recitation of using "a deep-trench 1T-SRAM device" has not been given 
patentable weight because the recitation occurs in the preamble. A preamble is 
generally not accorded any patentable weight where it merely recites the purpose 
of a process or the intended use of a structure, and where the body of the claim 
does not depend on the preamble for completeness but, instead, the process 
steps or structural limitations are able to stand alone. See In re Hirao, 535 
F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 152, 88 
USPQ 478, 481 (CCPA 1951). 

Regarding claim 9, Om discloses wherein a trench top insulation layer 9 is 
disposed atop the conductive electrode pillar 13 (see figure 1). 

Regarding claim 10, Om discloses wherein a share contact plug 
penetrates through the trench top insulation layer and is electrically connected to 
the conductive electrode pillar (see figure 3). 

Regarding claim 1 1 , Om discloses wherein the trench top insulation layer 
9 is made of silicon oxide (figure 1, column 7, lines 10-15). 

Regarding claim 12, Om (figure 1) discloses wherein the trench top 
insulation layer 9 is disposed atop the conductive electrode pillar 13 but does not 
disclose an insulation layer thickness of about 100-400 angstroms. It would have 
been obvious to form an insulation layer thickness of about 100-400 angstroms in 
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Om's structure, since it has been held when the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation. In re Aller, 220 F.2d 454, 105 USPQ 233, 235 
(CCPA 1955). Applicant can rebut a prima facie case of obviousness based on 
ranges by showing unexpected results or the criticality of the claimed range. "The 
law is replete with cases in which the difference between the claimed invention 
and the prior art is some range or other variable within the claim. In such a 
situation, the applicant must show that the particular range is critical, generally by 
showing that the claimed range achieves unexpected results relative to the prior 
art range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). 
See MPEP 716.02 - 716.02(g) for a discussion of criticality and unexpected 
results. There is nothing in the present application to indicate that the claimed of 
the insulation layer thickness of about 100-400 angstroms is critical. 

Regarding claim 13, Om discloses the capacitor dielectric layer 12 is an 
oxide-nitride-oxide (ONO) dielectric layer (figure 5H, column 7, lines 1-5). 

Regarding claim 14, Om discloses the deep trench capacitor 41 vertically 
extends into the main surface through the well junction depth of the ion 
implantation well to a depth that is deeper than 3 micrometers (figure 2, column 
8, line 8). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Theresa T. Doan whose telephone number is 



from 7:00AM - 4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, WAEL FAHMY can be reached on (571 ) 272-1705. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 



(571 ) 272-1 704. The examiner can normally be reached on Monday to Friday 



TD 

April 28, 2005. 
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